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undeflected one, and this was accompanied by a faint tail
where the deflection was greater; this tail was due to cathode
rays which are slower than those producing the bright spot.
The tail was so much fainter than the head that it was
evident that by far the greater part of these rays possessed
the maximum velocity, and that though there were some
with smaller velocities these formed but a small fraction of
the whole group. We shall see that when the positive rays
are deflected by a magnet a spot of luminosity produced by
them is in general drawn out into a line of approximately
uniform luminosity, proving that the concentration of the
positive rays on any particular velocity is much less marked
than that of the cathode rays which give rise to phosphor-
escence on the screen.

We conclude from this experiment that the majority of the
fast cathode rays are produced quite close to the cathode and,
therefore, experience the full fall of potential. The cathode
rays starting from the metal itself need not be accompanied
by any equivalent of positively charged particles in the gas.
Those originating in the dark space would have a positive
particle corresponding to each cathode ray. lonization in the
negative glow would give rise to positive rays which would
have experienced the full fall of potential when they reached the
cathode, and since the electric field beyond the negative glow
is so weak the cathode rays due to this ionization would have
so little energy that they would probably escape observation.

Two causes for the emission of cathode rays from the
cathode itself suggest themselves. The first of those is the
impact of positively charged particles against the cathode,
We know by direct experiment (Fuchtbauer, " Ann. der Phys.,"
23, p. 301, 1907; Saxen, "Ann. der Phys.," 38, p, 319, 1912 ;
Baerwald, "Ann. derPhys./'4i,p.643,19i3;42,p. 1207, 1913)
that electrons are emitted by metals when these are bombarded
by positively charged particles. According to Baerwald, how-